Association between increased serum d-serine and cognitive gains induced by intensive cognitive training in schizophrenia.
Neuroscience-guided cognitive training induces significant improvement in cognition in schizophrenia subjects, but the biological mechanisms associated with these changes are unknown. In animals, intensive cognitive activity induces increased brain levels of the NMDA-receptor co-agonist d-serine, a molecular system that plays a role in learning-induced neuroplasticity and that may be hypoactive in schizophrenia. Here, we investigated whether training-induced gains in cognition were associated with increases in serum d-serine in outpatients with schizophrenia. Ninety patients with schizophrenia and 53 healthy controls were assessed on baseline serum d-serine, l-serine, and glycine. Schizophrenia subjects performed neurocognitive tests and were assigned to 50 h of either cognitive training of auditory processing systems (N = 47) or a computer games control condition (N = 43), followed by reassessment of cognition and serum amino acids. At study entry, the mean serum d-serine level was significantly lower in schizophrenia subjects vs. healthy subjects, while the glycine levels were significantly higher. There were no significant changes in these measures at a group level after the intervention. However, in the active training group, increased d-serine was significantly and positively correlated with improvements in global cognition and in Verbal Learning. No such associations were observed in the computer games control subjects, and no such associations were found for glycine. d-Serine may be involved in the neurophysiologic changes induced by cognitive training in schizophrenia. Pharmacologic strategies that target d-serine co-agonism of NMDA-receptor functioning may provide a mechanism for enhancing the behavioral effects of intensive cognitive training.